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(54) ISOMERIZED VITAMIN D DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an isomerized vitamin D 
derivative capable of separating a main effect and a side effect and 
enlarging a safety zone as a medicine by reversing configuration of 
hydroxide at 1 -position or 3-position, or allowing the 3-position not to 
bond with hydroxy group. 

SOLUTION: This isomerized vitamin D derivative is a compound of the 
formula [R1 is H or OH; R2 is a 4-1 0C organic group (with the proviso 
that 4-methyl-pentyI and 4-hydroxy-4-methyl-pentyl are omitted); 
when R1 is OH, the configuration of the 1 -position and the 3-position 
are (1S,3S), (1 R f 3R) or (1R,3S)], etc., e.g. 

(5Z,7E)-26,26,26,27,27,27-hexafluoro-9,1 0-secocholest-5,7,1 0(1 9)- 
trien-1α,3α,23S,25-tetraol. The objective compound is 
obtained by protecting all OH in a natural vitamin D derivative of 
(1S,3R) configuration with t- butyldimethylsilyl group, selectively 
deprotecting the protecting group at the 3-position with a weak acid, 
performing oxidation and reduction reactions of the product and 
thereafter lastly deprotecting the product to provide the objective 
compound having (1S,3S) configuration at the 1- and 3-positions. 
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3R)4fcli(lR, 3S)T*6. ] "C&Ztl&V? 
5 XDSI^*fctt-t«)||»JJWS**i**. 
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rhb-tt^jsife, &mnwmv>mtMt vxm 

affl&aflL s^fiifip. sua&fia* 1993*) . la> 
u v^^-c^*n^n-rv^b'^ = yD^{i±ie^^ 
ait LT<os»aA«3fi< mmt LxGmx-fo&tf. mi 

te\ la. 2 5-yt Kodf^-b*^S>-D3«^?S^ 
fctfttMrti^S. tit. ifi^» iflUBfcBlfWi^ 
jfe»T#"Cl»^ (THE BONE 1995 . 3 9(1), p. 53) „ 

awcoseg, m%tfm>tixzxt5*). mm. 2 6, 

2 7{5*^Jf-»f 7/ktn<ffcS*ljfc la, 2 5-y'tKn 
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1*1*4 24 87 9 1 ..W^BS 5 8-5 0 1 1 76,#S 
036 3-4 5 24 9) $*VC#Tlvg>#. S^fcElgi: 

J. Org. Chem., 58, 1895 ( 1993) SPtCkL la-b 
Hn^-b'^Si'Dsfcitf 1 a , 2 

b'^5>-D3tf01fi. 3ffi#OPttfls*^ b'^5>- 

0. Biochem. Biophys.Res. Commun. , 65^. 24(1975)^ 
fcii. la, 2 5-^b Hn4r^-b'^$>-D 3 c7)3- 
T^^*^ b'^$VD^l/-br^-^ftttSr^-r 
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If. Tffi^^tcJtoT. l{ifcJ:tf3&0;sM*:# ( 1 
S, 3S) . (1R, 3R) (1R, 3S) X°$> 
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it&to (4) tc-t^. ^^tffiits*sa<onifc 

t J: < „ Mx.tf t - y^>v y >vm*? h y x 

f-;l^ y /t«Sf<o «<f *»v * ^ 'J /l^S^'iE&tnfflv * £»ft 

("Protective Groups in Organic Synthesis" T. U. G 
reene, P. M. Wuts John. Wiley and sons 1991) IZfii 

m<r>mmmmwMt. m%<r>mm<?>M&miWx 



3*f*JS 2 3t 1-315, 299-345M) . ( 6 ) 

hyr-feh^r>'7K3g^ 1 7*7 : -h^X^7'>' 

159-266K) . ( 7 ) fc*f UK««Rl6*fT5 £ 
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* 5 y DflHMe ( 8 ) £ fc £ . 
[00 14] *1£2 : LBfe^t£3_fi^Affe^ ( 1 EL 

[ft 9] 



(6) 



nmW- 10-182597 




[0015] 5^Kb'? 5 VDf&gtt < 3 ) ^fc: 
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-•7A^**#jgtCfflV^iXS. -ffr&ft (10) 
iLfrtf ( 1 R. 3 R ) T'S>£ tf* 5 yDf8#tt (11) 
m^hti&bK tt£ft (10) 
>\ wi^xi^ ^ify. ;K T-feh— M^u 

Sp##3Bfc:JI!V*6;h.4. RJB{±. 2 0-12 0"C. »4 

L<«i5o~i oo°c-c\ #>2~ i ommimi-t&zb 
x-mmxz h (m&7- 64804). 

[00 16] #}£3 : l$L55£Tf3®.<D±Wtf ( 1 R, 
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R 2 feJ:?>*R 3 iiHtrfEi:|Hl»T'J).S„ RHZi&M 

H2fciT/3fi[C0il*^ ( 1 S, 3S) , (1R. 3 
R)4fcli<lR. 3S)t'$i?.t7SyDMi#:(l 
9) J. Am. Chem. Soc, 114, 9836 (1992) sffi&U 
mt IBJtttcLT. h 7 >X b H U yyytmW (17) 
i: . WT£:if>Mf}i£ftox W Xfc^fo (18)* 
^s^AJKJIfcfflvvca 7 7'J V^i63-ti-4£ fctc 
i 9 i^tTS h?yxhK'j^yfi» 
ft ( l 7 ) fc ±r>'xw (18) li. ^BB¥9 

- 1 2 5 0 2ffitttf>ir8;i: LT-&j£-f & £ i: tft* 
*4. b'^*^D^ai#: ( 1 9) fcttUMfelfcRWlc 
LTBt««RJ6*fr3£i:t\ lflteitf 3ti<o:£#a« 
(IS, 3S) . (1R, 3R)^Jt{i(lR, 3S) 
X'h h b* 5 >-Di#ft (20) £ t h . 

[0019] R6&J:tf R7fc£tt3*l?*0«Klii: L 

tfTCtlSMT^S (^J^.{f "Protective Groups in Orga 
nicSynthesis" T. W. Greene, P. M. Wuts John. Wiley 
and sons 1991, 10-142K) #\ fHtH. &&tlltTJl> 

rob/i^y^K t-yf;i'>''^f;Pi'!;;l' < y'7i- 
/kx f-rt^ y /k t - y-f-iwjy x ^y'J /MS<9S#t 
^y;U*s * r^v-^/K -XfVkf:t.Xf-/k O-v-' 
/M-^fi^^/k ^ hdf^xhdf^^K fh5th' 

^nnT-fef^, HiJ?no7-fef;k h'j7;^o7 
•fefvk Tb^k rob:*^k yf-y;K 4Vf* 



(16) Zn&ZttfX'*&» {£&b (15) LX 
^rfti-cw^i-fk^ft ( 5 ) l££fl!JW.£fc# 

•c # * . ymm<r>mjt\mn<r>^m xmrn-t hzt wx- 

191-195M) . 

[0 0 18] : K'yWJ**! v7V VflZ&h b 

Hfcl 2] 




bVkvy/K t-y^^f-^^y/K t-:7>/kv 

/k "Oy/kfr^.X^k Xh*i'3iY*i'}^f-lVm 

zmifz z t wx'% h . »<5>#ut tr* s >uwmm&. 

<£mizRitX&mffi.fo7w h ?7 7 4 — . 

KiO, ^JLft#$ft6&£?#&£.ta { -e£.g>. 
[0020] hr* ( i ) x°%.%tihv? 5 yvwmw- 

w (j»wrt4fet4»iRr^)a». ^w^srcaawft 
, ^rfflSd i: lx &m^<vmttm > ts-^-r & £ t 

tt J 34miffi®zti&M.m<n&.i* • mm ■ m&m • 
gjmwiz. hr* ( 1 ) -ciis*i4t?^Disi# 

lB^JtOSlia. 0. 002—^jlOO/xg. iftL<«0. 01 
— 20^g. $^(C*fi.L<(iO. 02-10jug*— m&tzii 

m®i / zftvx&5--?& Z t 5 . 

[002 1] 
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TBS = t- 7^)WJ* ^JVis V)V 
Ac=7W 

mm 1 

(5Z, 7E) -26, 26, 26, 27, 27, 27 

:f 3 



10 (19)-h'Jxy-lfl, 3g, 23S, 25- 
[ftl3] 




HCT V T)H 

[0022]Xgl 

(5Z, 7E) - 23S, 2 5-y7-isKy-lg, 
3/3-tT.X ( t-y^^f-^^U;^^^) -2 
6, 26, 26, 27, 27, 2 7-Mf7/^P- 
9, 1 O—feJJ 5, 7, 1 0 ( 1 9) -bU 

XV ( 1-2) 

fl^^( 1 - 1 ) (nm^7 -126246) 1. 1 0 g 
h 3 5 m f /P7 $ 7 t° U y y $• 1 OgCOb°U^ 
M^SMU ^<I^3. 0gO*7j<@fcl££jD;t. 5°CT 
12«MBH**Ufc. RJC»fc:**lnii. »ixf;K* 
iliUfe. #«Ul£2NiSBL 5%SWtK. t&fW«S*T 

L^Sr^U^^y^^A^avb^y >f- <9» 

ffi. : 9Kxf^= 5 0:1) TWRU SfS 

fl^fcl. 14g (9 4%) 



1 H — NMR (CDC1 3 ) & : 0.05-0. 07(1 
2H,m), 0. 55(3H, s ) , 0. 85-0. 8 
9 (18H, m) , l.'OO (3H, d, J = 5. OH 
z) , 2. 00 (3H, s), 2. 1 8 (3H, s) , 
4. 1 8 ( 1 H, m) , 4. 38(1H, m),4.8 
6 (1H, s) , 5. 18 ( 1H, m) , 5. 1 9 ( 1 
H, s), 6. 02 ( 1H, d, J=l 1. 2Hz), 
6. 2 2 ( 1 H, d, J= 1 1 . 2Hz ) 

CO 0 23] X^2 

(5Z, 7E) -23S, 2 

t-7'f;i/y^f;^y^y-26, 2 6, 2 6, 
27, 27, 2 7-M»7;^P-9, 1 0-^33 
UX?-5, 7, 10 (19) -b'jxy-3/3-^" 
;P ( 1 ~ 3 ) g>£E£ 

1-2)1. 14gSr5ml^^y-;H^ 
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(2. 2mmol/l ) £ 1 0m 1 Jpi. 1 1 

/l^= 5 : 1 ) t'»IL, «ffc£»3 6 2mg ( 3 5 
%) «r»fc. 

1 H — NMR (CDC1 3 )^: 0.07-0. 09 (6 
H, m) , 0. 85-0. 91 (12H, m ) , 2. 0 

0 (3H, s) , 2. 18 (3H, s), 4. 21 (1 
H, m) , 4. 37 (1H, m) , 4. 91 (1H, 
s) , 5. 15 ( 1H, m) , 5. 26 ( 1H, s ) , 

6. 02 (1H, d, J = 1 1 . 2Hz), 6. 31 
( 1 H, d, J= 1 1 . 2Hz ) 

[0 0 24] TM3 

(5Z, 7E)-23S, 2 5-y7tKy-U- 
t-7'f;^f;^ i ;;^ j ry-2 6, 2 6, 2 6, 

2 7, 27, 2 7-^t7;^n-9, lO—ferm 
1^X^-5, 7, 10 (19) 

( 1 - 4 ) oitrj£ 

{fr£*(l -3)362mgJ50 gOy^nn^ ? VlC 
jgJSU 4 8 0 m g^f^^-f V^i^ 2 @^StT 
tot. SfflT2*|BH»FLfc. RiE»fc«WS«*. tt 

SSxf^=5 : 1 ) T«SU ^ie-fL^W3 4 7mg 
(96%) Srftfc. 

1 H — NMR (CDC1 3 ) 5:0. 06-0. 08 (6 
H, m), 0. 54 (3H, s), 0. 83-0. 86 

(9H, m), 1. 00 (3H, d, J = 5. 3H 
z) , 2. 00 <3H, s) , 2. 17 (3H, s) , 
2. 59-2. 88 (4H, m), 3. 16 (1H, 
d, J = 17. 0Hz), 3. 27 (1H, d, J = l 

7. 0Hz) , 4. 43 ( 1 H, m) , 5. 1 2 ( 1 
H, m) , 5. 1 5 ( 1 H, s ) , 5. 4 3 ( 1 H, 
s), 6. 02 ( 1H, d, J = l 1. 2Hz), 6. 
32 ( 1 H . d, J = 1 1 . 2Hz) 

[0 0 2 5] Ig4 

(5Z, 7E) - 23S, 25-y7^Ky-l«- 

. 2 6, 2 6, 

2 7, 2 7, 2 7-^f7/^P-9, 10— fc3r? 
UX?-5. 7, 10 (19) - b'Jxy-3a-^ 
;M 1 - 5 ) <?y£j£ 

ft^ft(l-4)347mg5' 1 0 m 1 (T>* $ J-MzM 
BU - 5 4 Ctl80mg^W)*thy^ 
tot. 1 iSHHJHf Lfc. RJfciS^ 1 N«»*jJni*T« 



^ £ ®* US3££ >- U * 7^nvh/77^ 
- (^iftffl, ^-9-^ : »xf^= 5:1) T«M 
U ffilB^%2 3 3mg (6 7%) 
1 H-NMR(CDC1 3 ) 5:0. 07-0. 09 (6 
H, s) , 0. 51 (3H, s) , 0. 86 (9H, 
s) , 1. 97 (3H, s) , 2. 14 (3H, s) , 
3. 97 (1H, m), 4. 32 (1H, m), 4. 8 
9(1H, s), 5. 16(2H,m), 6. 00(1 
H, d, J = l 0. 9Hz), 6. 38 (1H, d, J = 
10. 9Hz) 
[0026] JM5 



26, 


, f *—i / , 
26, 27, 2 7, 


27 




1 0- 


-ferzni^^^- 5 , 


7, 


10 (19) -h'jxy 



-la, 3 a-i/*~)V ( 1 - 6 ) 

(l-5)233mg^5ml^^7 -MzMM 
U 0. 0 2m l^^yx^yKSrJa^.. ^iBTl 

5^AT«*0>flK »«£S*U K5/UMfc#2 4 7 

iH-NMR (CDC 1 3 ) 5 : 0. 54(1H, s), 
0. 99(1 H, s), 1. 98(3H, s), 2. 0 
2(3H, s), 4. 0 0 ( 1 H, m), 4. 25(1 
H, m) , 4. 9 6 ( 1 H, s ) , 5. 1 3 ( 1 H, 
m), 5. 28 (1H, s), 6. 00 (1H, d, J 
= 11. 2Hz), 6. 39 (1H, d, J=l 1. 2H 
z) 

[0 0 27] 116 

(5Z, 7E)-26, 26, 26, 27, 27, 27 
-Mt7/^n-9 , 1 0-H?:3:3i^X:?-5, 7, 
10 (19) - h 'Jxy- la, 3 or, 23S, 25- 
fh9^(l-7) g>j^ 

fluffed -6) 24 7mg£10%*^»y*Atf> 
**y-/M8«3 0m 1 KSWU Ifitl HJStfPL 

<»BWH, ^M^V : iSxf;^= 1:1) t»lL, 
«ffcl^ 1 2 9 m g (7 5%) 
1 H — NMR (CDC 1 3 ) £> : 0 . 56(3H, s), 
0. 9 6 (3H, d, J = 5 . 3Hz), 2. 42(1 
H, dd, J = 5. 3, 13. 4Hz), 2. 55(1 
H, d, J = l 1. 2Hz), 2. 84 (1H, d, J 
= 10. 9Hz ) , 4. 0 5 ( 1H, m) , 4. 29 

( 2H, m) , 4. 9 8 ( 1 H, s ) , 5. 28 ( 1 
H, s), 6. 01 (1H, d, J = 1 1 . 2Hz), 
6. 41 (1H, d, J = 1 1 . 2Hz) 

[0028IWWJ2 
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(5Z, 7E) -26, 26. 26, 27, 27, 27 
-^■9-7^0-9, 10-b33l/X^-5, 7, 
1 0 ( 1 9) -h'Jxy- 1 a, 3a, 25- hV*- 



Utl4] 



F 3 

TBS 



TBSO^^^SoTBS 




[0029] XS 1 
(5Z, 7E) - 1 or, 



(2-5) 



3y3, 2 ( 



;^f^y'J;my)-2 6, 26, 26, 27, 
27, 2 7-^f7^D-9, 10- fe3r7UX^ 
-5, 7, 10 (19)-h'Jxy(2-2)^ 



<fb£*(2-l) (^¥3-48903) 10. 0m 
g^N, N-y7f;^4-7$yt , 'Jy>2 2mg5: 
0. 5mli7)y7nn^?y«18U t-^f-;P^ 
^■)Vly V )V h U ?)V^v* 9 >X)Vfc*~- h 4 1 m g £ 

*tN, N-^f^-4-TSyf'Jy>2 0mgt 
N - 1 - U N - j* fvl/ h U ? ;M" 

Dn h r 5 H 3 0 m g £ Jn;tTMiR#B«T£ 6 1 3 



1 H — NMR (CDC 1 3 ) 5" 
s ) , 0. 17 ( 6H, s ) 
0. 88 (18H, s), 0 
94 ( 3H, d, J = 6. 
dd, J= 1 3. 5, 7. 



4. Omg (86%) 



0.06(1 2H, 
0. 53 (3H, s ) , 
9 0 ( 9 H, s ) , 0. 
3Hz), 2. 2 2 ( 1 H, 
3Hz) , 2. 45 (1H, 



m), 2. 83 (1H, m) , 4. 1 9 ( 1 H, m), 
4. 38 ( 1H, m) , 4. 8 7 (1H, s), 5. 1 
8 ( 1 H , s), 6. 01 ( 1 H , d, J = 1 0 . 9H 
z ) , 6. 23 ( 1H, d, J= 1 0. 9Hz ) 
[00 30] JM2 

(5Z, 7E)-la, 2 5-b^(t-yf;^f 
;l/y'J;Wy)-2 6, 26, 26, 27, 27, 2 
7 , 1 0-^aaUX9-5 , 
7, 10 (19)-h'Jxy-3y9-^/M2-3) 

^(2-2)42. 0mg£2m 1 CD^?S-Mz 
?§8?U p-h;^xyx;l/xhvei7KW%l . 3mg£ 

(9ttffi. ^MfV : BKXf^= 5 0:1 
-10:1) -CfMBU «teft£*16. Img (44 
%) fcf&fc. 

iH-NMR(CDCl 3 ) ^:0. 0 8 (6H, s), 
0. 17 (6H, s), 0. 54 (3H, s), 0. 9. 
0 (9H, s) , 0. 91 (9H, s) , 0. 94(3 
H, d, J = 6. 3Hz) , 2. 28 (1H, dd, J 
= 13. 4, 6. 4Hz) , 2. 57 ( 1 H, m ) , 



(11) 
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2. 82 (1H, m), 4. 22 < 1H, m) , 4. 3 
7 <1H, m), 4. 92 ( 1H, s) , 5. 26 (1 
H, s) , 6. 02 (1H, d, J = l 1. 5Hz) p 

6. 32 ( 1H, d, J=l 1. 2Hz) 
[0031] 1S3 

(5Z, 7E)-la, 2 5-t^ (t-^f/^f 
;^>J;my) -2 6, 26, 26, 27, 27, 2 
7-^^:7;M-p-9 , io-*:aavx?-5 , 

7, 10(19) -b'Jxy-3-^-y (2-4) g>£ 
& 

it-Sty} (2-3) 6. 4mgilml^?uo^^y 
fc»WU T*V»f-y«SR9. 4mgS:aDi.T^S» 

ixf;^10 : 1 ) tlWBU SIB^^*4 . 7mg 
(7 3%) *%tz« 

1 H — NMR (CDC1 3 ) 5:0. 08 (6H, s), 
0. 17 (6H, s) , 0. 53 (3H, s), 0. 8 

6 (9H, s), 0. 9K9H, s) , 0. 94(3 
H, d, J = 6. 6Hz), 2. 58(1H, dd, J 
= 15. 8, 5. 8Hz), 2. 67 (1H, dd, J 
-15. 0, 4. 1Hz), 2. 81 (1H, m) , 

3. 18(1H, d, J=16. 8Hz), 3. 28 
( 1 H, d, J = 1 6. 8Hz), 4. 44 (1H, 

m), 5. 17 (1H, s), 5. 42 (1H, s), 

6. 04 (1H, d, J=l 1. 2Hz), 6. 32 
( 1 H, d, J = 1 1 . 2H z ) 

[0 0 3 2] Xg4 

(5Z, 7E)-la, 25-tT.X {jt^7±>k>L*± 
;^U;^y)-2 6 ) 26, 26, 27, 27, 2 

7 -^-^y/M-q- 9 , lO-b^Jl/X^-S, 

7, 10(19) - h'Jxy-3a-^/M2-5) 

ib&fiS (2-4) 4. 7mg^0. 3mlCO^^y-;I^ 
KSBBt. *»-fb^^«^hy T >A2. 4mg£fln;iT 
a«*H«TT4l*ia- 1 0U«fU^ RJJSIl^fel 

y : »»x^;I/=4 : 1 ) T'fitSU »fEfl^W3 . 4 
mg (7 2%) Sr»fc # 



l H-NMR(CDCl 3 ) d : 0. 09 (3H, s) , 
0. 1 1 (3H, s) , 0. 1 7 (6H, s ) , 0. 5 
1 (3H, s), 0. 87(9H, s), 0. 90(9 
H, s), 0. 94 (3H, d, J = 6. 6Hz), 
2. 51 (2H, m) , 2. 86 ( 1H, m) , 4. 0 
4 (1H, m), 4. 38 ( 1 H, m) , 4. 92(1 
H. s) . 5. 1 7 < 1H. s ) . 6. 03 < 1H. 
d, J = l 0. 9Hz), 6. 44 (1H, d , J = l 
0. 9Hz) 
[0 0 33] IS5 

(5Z, 7E)-26, 26, 26, 27, 27, 27 
-^f7;^P-9 , 10-(r33l/X^-5, 7, 

10 (19) - h 'Jxy- 1 a , 3a, 2 5-hU^— 
;W ( 2 - 6 ) g>£gc 

ft£tt(2-5) 3. 4mg£0. 3ml<0f h?tF 
n^^y (THF) t:j§MLs f h^^l/T^^ 
h'OTHFJSS ( 1M) 0. bmlZMLX 

m*»H»TT'3. smm^m^ti. mjm&fa 

fc*tJni*»x^/w-c«iaJL. »/*y^AtK 

b/97 -f - (91MB., ^**T> : »lxf;^= 1 : 
1 ) „ 07h^7 7>f- (Zor bax (S 

AM) BP S I L, &Mffl, y7nn^ 
^y:^^/-;^5 0 : 50 : 3) T'ffKU §M 

8mg (7 2%) 
1H-NMR(CDC1 3 )#:0. 5 5 ( 3 H, s), 

0. 95 (3H, d, J = 6. 4Hz), 2. 44 ( 1' 
H, dd, J=l 3. 4, 5. 5Hz), 2. 56(1 
H, m) , 2. 85 (1H, m) , 4. 05 (1H, 
m),4. 30 ( 1 H, m) , 5. 00 ( 1 H, s), 
5. 30 (1H, s), 6. 02 (1H, d, J=l 

1. 3Hz), 6. 44 (1H, d, J=l 1. 3H 
z) 

UV (X^7-;H nm A oax 262, A oin 22 
8 

MS (m/z) 524 (M + ) , 506 (M + -H 
2 0) , 488 (M + -2H 2 0) 
[0034] 9mM3 

(5Z, 7E)-26, 26, 26, 27, 27, 27 
-^V-yjl^-\j-9, 1 O-'irr? r?l^X^-5, 7, 
10 (19) -b'jxy-U, 3/3, 23S, 25- 
fb7^ (3-4) g>£g 

[ftl5]. 



(12) 
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(3-3) 



[0035]ft^»(3-D (Mf 7-6480 
4) 30mg^0. 2 0mlcOy^np^^yCSB 
U fX7-fy^ (28. 2mg)^y?no^? 
y/T-feh-HJ/M 1/2, 0. 4 5ml ) ffiBffi 

fc. ( 3 - 2 ) 4 X 

9S-)V{0. 5 0ml)t*»U-15— 5X;t 
fcfflUfc. *fWith^A(2 8. 7mg)5 
in*.. H$I8». tfrfn&fek. i8xf;k ^^Mx. 

«. mm^v) mmu it^m 0-3) ££ttn 

(16. 5mg) fc l/t»fc. '&t>tltziL 
flcfSttfloOS^Hl ( 1 6. 5mg) £T*hV (4. 0 
ml ) fc»»U 8 0— 8 5°CT-6^JD^L^o 

bax BP S I L, ^Iftffl, : y^OP^^ 

TMS^ OH TNIS N 



> : ^^7-;I/=5 0 : 5 0 
*2. 3mg (8%) 
1 H — NMR (CDC1 3 ) 5:0 
0. 85-0. 91 ( 1 H m) 
d, J-5. 7Hz) ,1.17 
m) , 2. 29-2. 3 5 ( 1 H 
2.6 3 ( 2H, m) , 2. 74 
m) , 4. 08-4. 1 7 ( 1 H 
4. 44 ( 2H, m) , 5. 00 
0Hz) , 5. 29 ( 1H, S) 
d, J= 1 1 . 2Hz ) , 6. 3 
44 ( 1 H, d, J= 1 1 . 2H 
UV (X^/HH nm A ffiai 
8 

[0036] fUfc0j4 

(5Z, 7E) -26, 26, 2 



3) TKHKU SBMrf 



. 58 (3H, S) , 
, 0. 98 (3H, 
-2. 20 ( 18H, 
, m) , 2. 43- 
-2. 90 (2H, 
, m) , 4. 3 1- 
( 1 H, d, J = 2. 
, 6. 06 ( 1H, 
1 ( 1H, S) , 6. 
z) 



263, A ff 



2 2 



6, 27, 27, 27 



-^**r7)V*u-9 , 1 0-Hr a ai/X?-5< 7, 
10 (19) - h'Jxy-1/3, 3a, 23S, 2 5- 

£ b "y^-)V (4-12) qy£fc 
[ftl6] 



(4-1) 



(4-2) 



(4-3) 



^.CHO 



(4-4) 





[ftl7] 



(13) 
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TBStf* 




[0037] nm 1 

( S) - 1 -y77- 



■2-bPP^-5- (MMjr- 



jvs/Vjv) (4-2) g>£jg 

IfrS* (4-1 : Chem. Eur. J., 2(5), 545(19%)) 
0.7 79 g CO +)VXf\sib*t H (16ml) jgfflE 

^ry^'j^fo. i 9g) srjnifc. imm 

xf^£fln;tT#iKL*:* ^IJ'Sixf/K' 

?Vk : ^V>= 1:3) TflWRL. SIB^^I4 2 7 
mg (98%) Sr#?to 

1 H — NMR ( CDC 1 3 ) 5" : 0 . 17 (9H, s), 
2. 40 ( 1 H, d, J = 5. 7Hz) , 2. 59 (2 
H, d, J = 5. 9Hz), 2. 68(2H, d, J = 
5. 5Hz) , 4. 06-4. 1 6 ( 1 H, m) 
[0 0 38] JM2 

(S) -2 - (t-y+JUitX+Jl'i/Vfrttz/) -1 

-yry-5- (hu^^;^u;^) -4-^y^v 

( 4 - 3 ) <7)^f& 

tt&fa (4-2) 0. 4 27g^oo^^V (35 
ml)M:, 0 — 5°CT2, 6-;^> ? V(l. 0 5 

ml ) ^y7;Wp^^yxwygt-7'f^y^ 

fVl^'J/MO. 9 8m 1 ) fcjDifco 3 Sfi 

(1. 5g)^ 4 yy*^7A^n7f^77 
4- (SfflpfB, tilxf;l, : A,*<9-y= 1:4) TffHR 
U SEft^»7 0 2mg ( 10 0%) Srtffec 



1 H — NMR (CDC 1 3 ) S : 0 . 1 0 ( 3H, s ) , 
0.12 (3H, s) , 0. 15 (9H, s) , 0. 9 
0 (9H, s) , 2. 44 (1H, dd, J = 7. 3, 
16. 8Hz) , 2. 5 2 (1H, dd, J = 5. 1, 
16. 8Hz), 2. 57 (1H, dd, J = 6. 4, 
16. 5Hz), 2. 6 8 ( 1H, dd, J =4. 4, 
16. 5Hz), 4. 07 (1H, dddd, J -4. 
4,5.1,6.4,7. 3Hz ) 
[0039] X£I3 

(3R, 5S)-and(3S, 5S) -5- (t-/ 
f/^^f/py'J/^y) -3 -b Ka^y-8- 
OilL^Mii^k) l -xy- 7-^y 

( 4 - 5 ) *>£jft 
flS^ft (4 - 3 ) 0. 7 0 0 gCOTH F ( 5 . 7ml) 

mmz- 7 o°cr\ ^>r y/f/^sx^Ah k y k 

^h/^xyjgfflt ( 1. 0 1M, 3. 0 5ml ) 

fe 0 3om, sffltflau/s. mam*. lNfiKj 

7;l/ftKft (4-4) 623mgS:f#to »6#IfcT 
^fbHMTHF ( 5. 7ml)t»HL -701C 
W^7/*i/W^07>f KOTHFjgSS (0. 9 
9M, 2. 9m 1 ) £fln;L?fco .1 54M£. 0 "CHUMS L 
$^C30M#Lfco *k»»x^/PSrMiT*?KL 

fc. *«j:0BH8x^T3igttasLfc. -gmmzmi 

S*UE£j*fo£»fco y'J*^*7A;o7h/7 
7 >f - (9Klffl. BMSX^ : ^MfV = 1 : 3 ) TMf 
«U Sf4TS>&^^ (4-4) 349mg (50 
%) fcfcfctciBBftdWl 33mg (17%) Srfffc. 
[0040] XB4 



(3R. 5S)-and(3S. 5S)-5- 

-iy-7--fy (4-6) gQ-grfiS, 

( 4 - 5 ) 133mg^^/-;K0. 80m 
l ) SBKCftlMr 'JW(13. Omg ) £ Joist. £ 
STllSISBWffiL *iftlxf;l,S: 
jUiT^HRLfc. *JB±0»l»xf-^T3ig«iajbfc. 

1:3) TfWIU JICRT*4-(fc^fl! ( 4- 5 ) 107 
mg (80%) tti>lzm§HL&to2 4. Omg (23 
%) 

[004 1] XS5 

(3R, 5S)-and(3S, 5S) -3, 5-y 
(t-^yVf^yP^fy) -*7 9~ 1 -XV- 
(4-7) cp-grfiS, 

•ffc^Hj (4-6) 40. 2mg(7)y7nD^?>'(2. 

0ml) 2 , 6 -/l^S^ (142ml) thO 

( 1 3 3 m 1 ) 2r 0 — 5XJTJni/£. 1 0tM£, ttft£ 

£P®?X^T'3BttifiL*:. irMUIStBfteW&JcTaic 

(20 Omg) *f#fc. y';*yM7A^n7h/7 
7 4- (#fWS, »SXf^ : ^Hf>= 1 : 5 ) T» 
SSL, iH2<fc£tt9 0. lmgjyynmt^ 

^it L-cwt. 

[0 04 2] TM6 

(1R, 3aR, 4R, 7aR) — and (1R, 3a 
R, 4S, 7aR)-2, 3, 3a, 5, 6, 7-^ 
fbh'n-1- [ ( 1R, 3S) -3, 
v—l-^f-;l—6, 6, 6-MJ7/^o-5- ( h 
y7;P7fPP<^) C±3Jdkl -7a-^-lH- 
j >-f>--4-3f-;^ (4-8) cr>-£cf£ 
fc&fo (1-2) 0. 914 g(T>*9 J-)V (5ml) 
t if 7 (5ml) 6 0°C#>£> 

Omg) £Jn£T£Sfc:#HILfc. jg*K 

ffiHvy^S^Atieflk i§«£S*Lffi£)£!f8>j ( 0 . 
9 17g) y'J*y;W7A?D7h/7 7-f 

- (JMHB. ilxf;l/ : ^nfy= 1:3) TBK 
U glE'fl:^*4 8 6 . 8m g ( 9 3%) £5{2<7)T-fe 

[0043] IH 7 

(1R. 3aR, 7aR)-2, 3, 3a, 5, 6. 7 



mm*?- 1 0-1 82597 

[ ( 1R, 3S) - 3, 5-^'T 
-bh^-i^- 1 6. 6, 6-hU7;M-a-5 

- (b'j7MP^f^) -'VfryA-l -7a-^f-;l^ 

(4-9) 

(4-8) 5 1 7mgC0^'^na^^y (4. 5 
m 1 ) mmz?X-?-1->UM ( 1 . 3 4 g ) Ov'y'n 
a^<^y(9. 0ml) • T-febxh 0/V ( 1 8m 1 ) 

msmz mat:. i vsmk. martmti- h y a* 

fc. ?t$£g*U «±)R«iSr#fc. ^yj&y/kfr9A 
?D7h/57^- (^itjffl. s^y^y*. igxf 

: ^df-fry= 1:3) -tfNUiLfc. I±«L^7tf 
/l^^i^ft^ft^aSfefc^ iS*Ht» (4. 9m 
1 ) . i?X+)VT$.S ty^'y (55mg) . tfy=y> 
(16ml) SrSDi.T3BHaSi#Lfc. *£JU;l. IN 
tg®, S»x^*JniT4MBELfc. "JIHSx* 
/^3EI»ai*ff-?fe. fflSIJIfWffi*-!lilU 
Si7^y^A«. «afc«±UH£jSft (0. 
9 17g) *»ifc. yWyM7A^07h/77^ 

- (^«lffl, !Sxf;P : a»**^= 1:3) Tfll« 
U SIS-fb-^14 1 6 mg (81%) 

1 H — NMR (CDC1 3 ) 5:0. 66 (3H, S) , 

1. 03 (3H, d, J = 5. 5Hz) , 1. 19- 

2. 35, 2. 43 (1H, dd. J = 7. 3, 11. 
7Hz), 2. 59(1H, d, J = 16. 1Hz), 
2. 8 3 ( 1H, dd, J = 9. 5, 15. 9Hz), 
5. 1 1-5. 20 ( 1H, m) 

[0044] IS 8 

(1R, 3aR, 4E, 7aR) -4-/o : &^f 
-2, 3, 3a, 5, 6, 7-MfbKP-l- 

[ (1R, 3S)-3. 5-y7-bh»y-l-^f/l/ 
-6, 6, 6-h'J7^n-5- ( bV2Jk*B2L± 
IV) z^±]V} -7a->f;l>-lH-^fy (4 

-10) 

1, 1, 1, 3, 3, S-M^f/Pyy^fy ( 1 
10ml ) CDhJVX.y (1. 8 5m 1 ) JgjRfc:-7(rC 
T-n-y^y^-^CO^^^iSSa ( 1 • 4 7M. 
0. 2 6 5ml ) *Jn*fc. 5 0#«, /ut^f^h 
^i-^S^A/n?^ H (227m g) £fln 
*tf>**0iCfc:#iBLJfc. 1 54J*Sfe. Stf-7(VC 
*fc&* (4-9) 63. 7mgcOh;PX>' 

(o. 6 om \ ) mmzmifz. o*ctc#i&Lfc. 15 

h/77-f- (SVtffl. Sixw : ^*y-y= 1 : 
5) t«L. «SEft-&tt2 7mg (37%) 



(14) 

(t-7 -<N5-»bh'o-l- 



(15) 
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0. 58 ( 3H, S) , 
7Hz) , 1 . 15- 
09 (3H, S) , 2. 
58 (1H, d, J=16. 5 
92 (2H, m), 5. 10- 
5.65 (1H, S) 



1 H-NMR (CDC 1 3 ) $ : 
1.01 (3H, d, J = 5. 
2. 22 ( 14H, m) , 2. 
1 9 (3H, S) , 2 
Hz) , 2. 79-2 
5. 20 ( 1H, m) 
[0045] Ig9 

(1/3, 3g, 5Z, 7E, 23S) -and ( 1 «, 
3a, 5Z, 7E, 23S) -23, 2 5->?THrb3r 
y-26, 26, 26, 27, 27, 2 7~^f7/l- 
:frP-9, 1 0-^i?nixX^-5, 7, 10 (19) 
-b'Jxy-l, 3-y^(4-ll)^)M 

( 0 ) ?uu*/PA|g#;5. 5mgkhy7x-*X7 
^yi2. 9mg5:h»JXW^(0. 4 0ml) 

t b;ux.y ( o . 4 0mi) dSML/to ztvmmzik 

(4-7 ) 18. 2mgt^(4-10) 2 
1. 6mg^Wl/Xy (0. 8 0m 1 ) jSSKSrJn^.. 7 
5— 80°CT«L^o 3 0m h^-(yXyy' 
UxVT-bhy) zsrt^isi}** (0) ?un*/W*ISffc 
4. 5mg£Jn;Lfc. ll*Bia. VC&to (4-7) 3. 

6mg»^o s^hsrh*. *«*e*L*:. s 

ffi, ftixfy^ : >-= 1:5) t«lL, fffBtt 

^ftl5. 6mg (4 8%) fcttfc. 
[0046]IS10 

(5Z, 7E) - 26, 26, 26, 27, 27, 27 
-^Mf 7;l^frP - 9 , 10-1:331/^-5, 7, 
10 (19) -hUxv-ljg, 3a, 23S, 2 5- 
£ h g^riZk (4-12) g>£g 
ft^fl(4-ll) 18. 9mgC0T-feb^bU/^ 
(2. 0ml)«4 6%77ft*fi(10i)^ 

^CF 3 



1 0 %*BMfc# U ^ A<oy ? y -;u»S9t ( 3 . 
3ml) SJnifc. 2B*fflflL *MSre*Lfco 

6. 5mg (55%) tLX%£z>mmmfo7u-?hi7 

77>f-(Zorbax BPSIL, »1WH, 

y : i/?uu*?y. X?J-)V=50 : 5 0 : 3) T 

(1-7) 2. Smgfctttftfc. 
i H-NMR <CDC1 3 )S:0.57(3H, S), 
0. 82-0. 91 < 1H. m) , 0. 98 (3H, 
d, J = 5. 5Hz) , 1. 15-2. 08 (19H, 
m), 2. 12 (1H, d, J=l 5. 2Hz) , 2. 
26-2. 33 (1H, m) , 2. 59-2. 65 (1 
H,m), 2. 80-2. 87 ( 1H, m) , 4. 16 
-4. 27 < 1H, m) , 4. 31-4. 48 (2H, 
m) , 5. 00 (1H, S) , 5. 32 (1H, S) , 
6. 02 (1H, d, J = 10. 8Hz) , 6. 30 

(1H, S) , 6. 3 9 ( 1 H, d, J = 1 1 . 2H 
z) 

UV (X^y-;H nm A ffiaI 2 6 5,A min 2 2 
7 

[0047] Hifi#IJ5 

(5Z, 7E)-26, 26, 26, 27, 27, 27 
- / vfr'fr:7;M"P-9, 1 0~fen:H/Xj?-5, 7, 



, 10 (19) -HJxy- 1/3, 
;M 5 - 3 ) g>£g 
[flU8] 



3£, 2 5-MJ:*- 




HC^^^^'OH (5-3) 



[0048] TM 1 Hf:7;M-P-9, 1 0 —taaUX?- 5 ( 1 0 ) , 

(6Z) -26, 26, 26, 27, 27, 2 7-M 6, 8-MJXV-3/3, 2 5-y^-l-^V 



(16) 



mm 2 ?- 10-182597 



(5-1 ) 



-ft&ft ( 2 - 1 ) 5. 0mg£2. 5m 1 CDT^b-h 

BraBw^y*y;^o^h^97-f- (Sim. ^ 

■frS" : *!8Xf-^=2 : 1 ) TfMSU 
fl^*3. 3mg (6 6%) ZWz. 
iH-NMR(CDCl 3 ) 5:0. 7 2 (3H, s), 

0. 97(3H, d, J = 6. 6Hz), 1. 79(3 
H, s), 2. 40-2. 60 (2H, m) , 2. 72 
-2. 86 (2H, m) , 2. 96 (1H, m) , 3. 
17-3. 29(2H, m), 4. 23 (1H, m) , 
5. 49 (1H, m) , 6. 03 (1H, d, J = 1 

1. 9Hz), 6. 14 (1H, d, J = l 1. 8H 
z) 

[0049] IS2 

(6Z) -26, 26, 26, 27, 27, 2 7-^ 



6, 8-hUX>-l/9, 3y3, 25- 



5(10), 
hUjr-Zk ( 5 



- 2 ) g>£g 

^^(5-1) 3. 3mg^0. 5ml^^7-;l/ 
fcJWW L , h'JWll. 2 m g SrSDt 

/P=l : 1 ) -cmeU *fe»^«IS^^B32. 2m 
g (6 7%) 

1 H-NMR(CDC1 3 )^:0. 71 (3H, s), 
0. 97 (3H, d, J = 6. 6Hz), 1. 81 (3 
H, s ) , 2. 64 (1H, m), 2. 9 2(1 H., 
m), 4. 02 (1H, m) , 4. 24 (1H, m), 



5. 56 ( 1H, m) , 5. 79 ( 1H, d, J=l 
2. 2Hz), 5. 96 (1H, d, J = 12. 2H 
z) 

[00 50] IS3 

(5Z, 7E) -26, 26, 26, 27, 27, 27 
-^+yy)V^u-9 , 1 0~te:7r?IxX?-5, 7, 

1 0 ( 1 9 ) -b'jxy- 1 jg , 3/3, 2 5-hU:fr- 
;P ( 5 - 3 ) ?>£f& 

4fr6*(5-2)2. 2mg5:lmlW^hV«» 

u ^4»8or-c6B$rajn^L^. uaaE 

"Vfrlfy : ftlXf^= 1:1), isaw^^b/ 
77^(Zorbax BP SIL,^Kjffl, ^ 
Hfy : y7oo^^y : ^^7-^=5 0 : 50:3) 
?W«U *fe?S*^®tB^^l. 8mg (90%) 
^fc o l H-NMR(CDCl 3 )5:0. 55(3 

H, s), 0. 95 (3H, d, J-6. 7Hz), 
2. 48 (1H, dd, J = l 3. 6, 4. 4Hz), 
2. 56 (1H, m) , 2. 85 (1H, dd, J = l 

I. 6,3. 3Hz) , 4. 1 0 ( 1 H, m) , 4. 3 
5 (1H, m) , 5. 01 (1H, m) , 5. 29 (1 
H,m), 6. 06 (1H, d, J = 1 1 . 3Hz), 

6. 45 (1H, d, J=ll. 3Hz) 
UVIX^HUnm A fflax 264, A fflin 22 
8 

MS (m/z) 524 (M + ) , 50 6 (M + -H 
2 0) ,489 (M + -2H 2 0+1 ) 

[0051] mme 

(5Z, 7E) -26, 26, 26, 27, 27, 27 
-^f7/l/^P-9 , 1 0— fe JJlxX^-5, 7, 
10 (19) -b'Jxy- 1/3, 3a, 2 5-MJ:fr— 
)V ( 6 - 3 ) O^gc 
[^19] 




(2-6) 



(6-1) 



(6-2) 




(17) 
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[00521IS1 

(6Z) -26, 26, 26. 27. 27. 2 7-^r 
Hf7;U^-Q-9, 1 0— 5 ( 1 0 ) ■ 
6, 8-M)x>--3«, 2 5-y^-l-^y 

( 6 - 1 ) <D-£fig 

^^5(2-6) 6. 5mg£5m 1 COT^Y — YV )V 
izmmt, f ^-f-54s6Kl 3m8*m^.TS*#H 

BHfcx?-/U=2 : 1 ) TlffiKU. iSfe»*OMIB-fL^* 
3. 9mg ( 6 0%) Sr»fc. 

1 H — NMR (CDC1 3 ) 5: 0. 73 (3H, s ) , 
0. 97 (3H, d, J = 6. 6 Hz) , 1. 79(3 
H, s), 2. 45-2. 60 (2H, m), 2. 72 
-2. 86 (2H, m) , 4. 18 (1H, m) , 5. 
48 (1H, m) , 6. 03 (1H, d, J=l 1. 9 
Hz) , 6. 14 (1H, d, J=ll. 9Hz) 
[0 0 5 3] IS2 

(6Z) -26, 26, 26, 27, 27, 2 7-M 
tf7;W^O-9. 1 0— ( 1 0) ■ 
6, 8-H>xy-lj3, 3a. 2 5 - b l> Jf-JM 6 
- 2 ) 

-ffrg* ( 6 - 1 ) 3. 9mg£5m 1 cOT-feb-h UA- 

^TkSI-fbf^ST- b vXsf-fVTy^i-VJ* 2 0 m g £ 
.JniTflttFLfc. £fh7"SIS6U6», 

?7y<- {mm. •■ wm^>v= 1 = 1 > 

"CHS L . *Sfe?liPKfiOtife<{ t-^Bl 0 . 8 m g (20%) 

1 H-NMR(CDCl 3 )5-:0. 71 (3H, s ) , 
0. 97 (3H, d. J = 6. 4 Hz) , 1. 77 (3 
H, s ) , 2. 51 (1H, dd, J = 1 5. 9. 4. 
6Hz), 2. 83 (1H, m), 4. 05 (1H, 
m), 4. 20 (1H, m) , 5. 50 (1H, m) , 
5. 79 (1H, d. J=12. 2Hz), 5. 92 

( 1H, d. J= 1 2. 2Hz) 

[0054]I13 

(5Z. 7 E ) - 2 6 , 26. 26. 27, 27. 2 7- 
^f^tZMPzij 10-b33WX^-5, 7, 
10 (19) -M)x>-l/3, 3«, 2 5-h'J^-- 



IV ( 6 - 3 ) O&fig 

-fbS-ift ( 6 - 2 ) 0 . 8m g£ 2 mlcOT-feb 

U 8**8 0X:T6BaailfiSL,fc. *S3££S*L£S£ 

: KKx^-;l/= 1:1), ailMffc^nvb*'' 
77^-(l@| Zorbax BP SIL, » 
^df-fy : ^nn^j'y : ^^7-^=5 0 : 5 
0 : 3 ; 20M CHIRALCEL (tiffil) O 
D, nWM, <^**rv : x.?/-iV=2Q : 1 ) T'fti? 
t, *&Jfi«OgfB-ft,-^J 0. 4mg (50%) t» 

1 H — NMR (CDCU) 5:0. 55 (3H, s), 
0. 94 (3H, d, J = 6. 7Hz). 2. 30(1 
H, dd, J = 13. 3, 7. 5 Hz ) , 2. 62(1 
H, dd, J = l 3. 4, 4. 0Hz), 2. 83 (1 
H, dd, J = 1 1 . 8, 4. 2Hz), 4. 2 0(1 
H, m), 4. 42 (1H, m). 5. 01 (1H, 
m), 5. 32 (1H, m), 6. 01 (1H, d, J 
= 11. 3Hz), 6. 3 9 ( 1 H , d , J = 1 1 . 3 
Hz ) 

UV (X.?S-)V) nm A 1M 2 6 2, A„ k 22 
7 

MS (m/z) 524 <M + ) . 506 (M*-H 
2 0) , 488 (M + -2H 2 0) 

[0055] mmm7 

la, 2 5-^'t Kodr^-b'^SyDaUrT^- 
(VDR) **tr=.»7hUK<?D+rjg»ttaj!ft*fflv\ 
bUf-^-MfiiUfc 1 «, 2 5-ytb'D^fy-fc7S 
/D 3 (1,25 (OH) 2 D 3 ) fccoStelOMcJ: 0> 

m&to&IWLt:. M:-7h uB+za&iwaasflj* 

^«f?g(0.25M sucrose, 50mM Tris, 25mM KC1, 5mM MgC 
1 2 , lmM EDTA. 12mM thioglycerol : pH 7.4)fc?§j»LV 
DFtm&k Ufc. 200^1^VDR?gvK(0.08mg protein) 
tClnM[3H]-l, 2 5 (OH) 2 D 3 <177Ci/mmol) £20 

[ 3 H] -1,25 (OH) i D 3 CDlfrmm£m.fo>'>1- 

u-z/ByXVyf—x-mfeLti. 

[ 0 0 5 6 ] feUI : b"? 5 >D U-fer^-fc 0>tt£flBi 
E 3 H]-1.25(OH) 2 D 3 COfe-^*S50Z«l»J$tLS 

( 1 - 7 ) OtS£8g£3c 1 fc^L*:. 

[*i ] mi 

I C 50 (fmol/tube) 



1,25 (OH) 2 D 

it^m (3-1 ) 



38. 1 
62. 7 



(18) 
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fc&m (1-7) 113. 8 

[00571^(2-6) , itit® (5-3) tij: [*2] 
tflfc$» ( 6 - 3 ) Ot6&fig&£i2 fc* Lfc. 
^2 

ftl^J I C 50 (fmol/tube) 



1,25 (OH) 2 D 3 

ft^m ( 2 - i ) 

( 2 - 6 ) 
tt&fy (5-3) 

it^m ( 6 - 3 ) 
[0058] mmms 



30. 
66. 

92. 
286. 
455. 



Wistar^lt^ y h (6jitt) OWa&Jf (CTP A(12-0-t 
etradecanoy lphorbol-13-acetate) SrM^ LT StSifflflS 

ztiizm-zmmm i r»&*ifctr* s 
^d 8 bw* ( i - 7 ) of^ffl jffi^w^saeaassc 

TWflf Lfc . TP AS-S-STffi : 7 -x hOlS^-Sr A U * ^ 
T^f*, mmcmCOPlfalZO. Smg/mlCOTPAT-fehy 
»«100ju 1 Ltz . W&Wgikttm : TPAT-fe 

h^iW00jul8MWDB:«, ratawswct'^s^DaK 

( 1-7) *fcttl. 25 (OH) 2 D 3 W-fe'Jy 
«»(10, 50 , 250^g/g)40mgS-^L^o *s£Q:S 
SffcLT. TPAT*h>i§m00juiatf<Offcfo9K:T 
•feb^lOO/xlSrM^Ifff*. |BItS|5iatc:7°5-fe*' (7-fc 

PI : T-thyiOQul+Ty-btf (7-trU >-&*) 40mg 

P2 : TPAT-fe h>100^1+7°5-fe^' (V-bU^©: 

W)40mg [TPAjaB3>-ho-;P] 

P3 : TPAT-fehVlOOjwH-fk^ (1-7) 10ug/ 

gtKW40mg 

3¥4 : TPAT-te b >100ju I (1-7) 50jug/ 
g(S;#40mg 

»5 : TPAr-feh^lOOjuH-fk-^* ( 1-7) 250;ug 
/g^40mg 

W (cells/nun), 



1 

8 
8 
5 
4 

ff6 : TPAT-fehy 100^1+1 , 2 5 (OH) 2 D 3 10 
X£g/gKW40mg 

ffi7 : TPAT-feNyiOO/xl+l , 2 5(OH) 2 D 3 50 
Atg/g^#40mg 

Sf8 : TPAT-feb>-100wl+ 1 , 2 5(OH) 2 D 3 25 
0xtg/g®:W40iiig 

[00593 mmmnwwm ■. mmwik. ternum 

&J*£fiaRL4%*/PAT/W-*b H«MKKTffljett. 
a*WS:c7)S!is& : lflSfla 0 lHM©* (#Sf 5W 

#-) zimt. iw!i;£*)mfmiz3&<iL&M&tf. m 

: mm&m; 1 TPA»tJ; o . *s&s 

3 §&&tis ( 1 - 7 ) «50, 250/ig/g«K<O«t»Tfi7.* r 
il*»fi*«MS»**7i%Lfc. 1,2 5 (OH) 2 D 3 <0& 

^x'lzGBKmwm ^-nzumu %/&mmmw 

imX'&-ot.zZ\tfrt>, t*^S^D 3 »«t» ( 1-7) 
<0«ft«IBilM»PM»«{i 1. 25(OH),D,i»)t 

[00603 
[*33 



mean±SD (n=5) 



mi 


132. 


08±7. 


92 ** 


P2 


211. 


20 ±21. 


21 


S3 


202. 


71 ±20. 


93 


Sf4 


167. 


11±9. 


44 ** 


S¥5 


171. 


08±15. 


43 ** 


S6 


192. 


37±8. 


70 


8¥7 


187. 


25±12. 


26 


S8 


176. 


47±12. 


89 ** 



(** : p<;0. 01 vsP2 ) 

[0 0 6 1 3 *mUz£ ot. ±tffflfcIiJfW§£#l$f 
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